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A Manual of Flotation Processes. B y  Arthur F.  Taggart. 23 X 15 
cm: p p .  xu + 181. Price: 
$$.oo.-In the preface the author says: “Flotation concentration includes within 
its scope almost as many processes as all other methods of ore concentration 
combined, the only elements common to all the processes being selection, or 
concentration, and separation of the concentrate from the tailing by flotation 
of the former. 

“Widespread understanding of the physical principles underlying flota- 
tion phenomena and of the diversity of flotation processes has been delayed for 
divers reasons. The apparent complexity of the phenomena and the difficulties 
of investigation are sufficient to explain some of the delay, but much of it is charge- 
able to the stand of patent-owning corporations in their attempt to establish a 
monopoly on flotation processes. These companies have steadfastly opposed 
dissemination of knowledge of the ar t  by their employees and licensees, not- 
withstanding the moral and legal duty of a patentee to make full and truthful 
disclosure of all he knows concerning the subject matter of his patent; by threats 
of litigation sown broadcast they have succeeded in causing a veil of secrecy to  
surround the operations of non-licensees; and by their unfounded claims that all 
flotation processes prior to that described in U. S. Patent 835,120 were laboratory 
curiosities or commercial failures, and that those subsequently discovered were 
merely improvements of that process, they have caused the spread of wrong 
ideas on the part of many of those interested.” 

The subject is treated in four chapters : introduction; testing laboratory 
equipment; testing; mill data. Of these the first is the one which will appeal 
most to those interested in the theoretical side of the subject. The author starts 
off, p. 1, with the statement that “minerals that float have a metallic, adamantine, 
or resinous luster. Minerals with vitreous, pearly, or earthy luster do not float, 
as the term is a t  present used, in the ar t  of concentration.” In a sense this may 
be true empirically, but i t  ignores the radical distinction between calcium car- 
bonate and calcium sulphate, for instance, and seems like an unnecessarily un- 
fortunate way of wording things. 

The distinction between pulp-body concentration processes and bubble- 
column concentration processes, pp. 3, 6, 7, 8, has never been brought out so 
clearly before. “Froth flotation comprises two entirely different types of proc- 
esses which resemble each other only in the fact that in both the concentrate 
is removed in the form of a froth composed of gas, liquid, and solid matter, 
preponderantly sulphide mineral. The processes differ fundamentally both in 
the place in which concentration is done and in the mechanism of the selection 
of sulphide from gangue. On the basis of the first difference the processes may 
be classified as pulp-body concentration processes and bubble-column concentra- 
tion processes. 

“Pulp-body-concentracion processes may be subdivided, on the basis of 
the method of introducing the bubble-making gas, into lour types: (1) chemical- 
generation; (2) pressure-reduction; (3) boiling; and (4) agitation. All four types 
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depend upon the fact that in a pulp, the liquid part of which is saturated with 
a gas, preferential precipitation of the gas on the sulphide particles can be brought 
about by so changing the conditions of temperature and pressure that the liquid 
is, under the changed conditions, supersaturated. This preferential precipita- 
tion of gas from the supersaturated liquid is enhanced, if the sulphide particles 
are coated with an oily substancc, and the presence of such a substance also 
makes greater the force of adherence between the precipitated bubbles and sul- 
phide particles. As a result of :his preferential precipitation of gas on sulphide 
particles in the pulp, and its adhesion thereto, there are formed in the body of the 
pulp agglomerates consisting of one or more gas bubbles with sulphide particles 
firmly cemented to  them. These agglomerates later rise to the surface in the 
form of a froth which is separated as concentrate. Observation of any of the 
pulp-body-concentration processes shows clearly this phenomenon of rising 
agglomerates whose color indicates distinctly that concentration has been com- 
pleted at the surfaces of the bubbles composing them below the surface qf thr pulp, 
that is, within the pulp body.. . . . 

“The agitation-froth process depends upon local supersaturation of the water 
of a pulp with air by the mechanical action of a swiftly revolving beater and the 
simultaneous precipitation of air in the form of bubbles, preferentially on the 
surface of the particles of metaliferous mineral, to  effect the same result effected 
in the previously mentioned processes of the pulp-body-concentration type.. . . . 
The excess bubbles which never go through the solution stage, in this as in the other 
pulp-body-concentration processes, in part coslesce with the bubbles already 
formed on sulphide surfaces; in part pass with the pulp into the froth-separating 
chamber and there, rising, add buoyancy to the froth and serve to pick up particles 
dropped by the bursting of other bubbles; in large part, however, they iise to the 
surface of the pulp in the agitating compartment and are lost to  the process. 

“The froths produced in pulp-body-concentration processes are small- 
bubble, coherent and persistent, and characteristic. The volume of gas effectively 
utilized in floating the mineral is of the order of 20 to 50 cu. f t .  of solid floated. 

“In the bubble-column process substantially all of the concentration is 
done in a column of bubbles above and floating on the surface of the body of 
pulp. In this process the volume of gas effectively used to  produce concentration 
is enormously greater than in pulp-body concentration, being of the order of 
1000 to 2000 cu. ft. of solid floated. The result is that the froth is fragile and 
evanescent and strikingly different from that characteristic of the other class of 
processes. Further investigation of the process, by observation of the operation 
in  glass-sided machines, makes apparent the following facts: (1) The bubbles 
are much larger than in pulp-body processes; (2) they are more numerous; (3) 
they rise through the pulp more rapidly; (4) they arrive at the surface of the pulp 
with a solid load composed of sulphide and gangue in the same proportions that 
these exist in the pulp through which they have passed; (5) concentration begins 
at the bottom of the bubble column (i. e., the surface of the pulp body) and 
progresses upward. The actual mechanism OF the concentration itself can be 
observed by studying the bubble column with a hand glass. Such study shows 
that in the bubble walls there is a differential draining of the gangue and sulphide 
particles; that the average downward velocity of the sulphide particles is less 
than the average upward velocity of the bubbles; that  the average downward 
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velocity of the gangue is greater than the average upward velocity of the bubbles; 
and that, as a result, the sulphides are lifted up and away from the gangue. 
It is apparent, also, from such study, that the sulphide particles in the bubble 
column are nowhere firmly adherent to  bubbles, as they are in the pulp-body 
processes.. . . . 

“Pneumatic bubble-column machines are typified by the Callow cell. 
I n  this device air is introduced into the pulp through a porous medium. Canvas, 
cotton twill, blanket, carborundum, concrete and other porous substances are 
used as media for the distribution of the entering air. In  pneumatic machines 
the pulp is relatively quiescent, the bubbles are larger than in agitation-type 
machines and hence rise rapidly. No pressure is exerted lo force them into solu- 
tion nor is there any local release of pressure to  cause air already in  solution 
to precipitate. The result is that no selection of sulphide particles takes place 
beneath the pulp surface. The bubbles rushing upward through the pulp me- 
chanically push a certain amount of pulp above them as they emerge, with the 
result that  the walls of the emerged bubble contain a solid load of the same 
composition as that  in the body of the pulp. At the pulp surface the speed of 
the rise of the bubble abruptly lessens and the solid particles which nom form a 
part of the bubble film begin to drain away rapidly. At the same time the bubble 
is lifted by the bubbles which follow it to the pulp surface. The solid particles 
drain away at different rates, the gangue particles much the more rapidly, so that, 
if the air supply and consequent rate of rise of bubbles is properly adjusted, the 
average downward velocity of the gangue will be greater than the average upward 
velocity of the bubble, and it will largely settle back into the pulp, while the 
average downward velocity of the sulphide will be less than that  of the bubble, 
with the result that the sulphide will be carried up and away from the gangue 
and may be separated as concentrate.” 

Froth flotation, properly practiced, will recover from 60 to well over 
95 percent of the sulphide mineral content of an ore in the form of a concentrate 
containing from ten to  forty percent gangue. The author states, p. 13, that 
“In the agitation-froth process, the recoverable mineral content of an ore, the 
amount of a given oil necessary, the percentage of solids in the pulp treated, the 
grade of concentrate and the recovery attained are strictly dependent variables. 
This interdependence may be stated as follows: 

1. In order to  recover a given percentage of the recoverable mineral in 
an ore in the form of a concentrate of a given grade, if the percentage of solids 
is fixed, the amount of a given oil necessary is in direct proportion to  the amount 
of recoverable mineral in the feed. 

2. In  order to  recover a given percentage of the recoverable mineral in 
an ore in the form of a concentrate of a given grade, if the grade of the feed is 
kept constant, the amount of a given oil necessary is in almost direct proportion 
to  the percentage of moisture in the pulp. 

“These relations have been proven conclusively for the agitation-froth 
process and should, therefore, hold for the other pulp-body-concentration proc- 
esses. Some similar relation is indicated for bubble-column process, but the 
writer is aware of no exhaustive and conclusive work in this direction, and the 
dissimilarity in the mechanism of the two types of processes forbids reasoning 
across from the one to  the other. 

I 
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“The size of the particles in a flotation pulp affects the percentage of 
solids and the amount of oil necessary. I t  is not unlikely, also, that it has some 
effect on the necessity for other agents. If the solids are coarse it is necessary 
to run with a thick pulp in order to attain a good recovery. A thick pulp, in 
general, results in a low-grade concentrate. Hence a coarse feed is likely to  mean 
a low-grade concentrate. More oil is, in general, necessary, if the feed is coarse. 
This is probably due to the fact that, owing to the lesser covering power of the 
coarse material, more of the stabilization of the froth must be done by the oil. 
The necessity for flocculation of very fine material is not present in the case of 
coarse feed. Hence the necessity of an electrolyte to produce such flocculaiion 
is lacking and the conclusion follows that a coarsely ground pulp from a given 
ore is less likely to require the use of acid or alkali than a finely ground pulp from 
the same ore.. . . . 

“The purpose of the oil in froth-flotation is: (1) to form, together with 
water and solid of the pulp and the gas introduced into the pulp, a froth; and (2), 
to aid in the selection of the particles of mineral of metallic, resinous or adaman- 
tine luster in the pulp from the gangue minerals. Not all oils will perform both 
of these functions with all ores in all processes. Newly refined paraffin hydro- 
carbons, if pure, will not froth to a sufficient extent to make them efficient flota- 
tion agents in the agitation-froth or pneumatic processes, Certain other sub- 
stances, although possessing the property of froth formation in these processes, 
exclude practically all solid matter from the froth. Saponin is such a substance. 
Certain other agents, such as soap, cause the formation of a froth containing 
solid matter, but this froth results in no useful concentration. Finally, a con- 
siderable number of oil substances such as essential oils and coal-tars and wood- 
tars and their fractions and derivatives cause not only copious frothing but, 
with certain ores, efficient selection of metalliferous mineral from gangue. With 
other ores the selection is nil or wholly inefficient. It may be put down as an 
axiom of the a r t  that no one substance is universally applicable as an ‘oil’ in 
froth-flotation concentration of all ores.” 

“Mobile and highly soluble oils can be employed in smaller quantity, 
all other conditions being equal, than viscous and relatively insoluble oil. This 
follows naturally from the preceding discussion. Mobile and highly soluble oils 
are easily dispersed in an extremely high state of subdivision, while viscous and 
slightly soluble oils are dispersed more slowly and to no such high degree. In 
pulp-body concentration the function of the oil is to coat the mineral particles. 
In bubble-column processes it is essential that the rising bubbles become oiled. 
An extremely thin film is all that is necessary. But in order to  insure that the 
sulphide particles in the one case and the air bubbles in the other shall come into 
contact with oil, a certain minimum spatial distribution of the oil in the pulp is 
necessary. In order to insure this minimum spatial distribution with a viscous 
and relatively insoluble oil, necessarily in relatively large masses as compared 
with the particles of a mobile and highly soluble oil, a greater amount of the 
former must be used. Owing to the greater size of the masses of the viscous 
and insoluble oil the films on the particles and the bubbles will exceed the effective 
minimum, and further the amount of excess oil which does no coating but which is 
necessarily present in order to accomplish the required spatial relation will, in this 
case, exceed in bulk that unused in the case of the mobile or highly soluble agent. 
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“Above a certain minimum quantity, all other conditions being constant, 
the amount of oil necessary in the agitation-froth process varies directly with the 
amount of recoverable mineral in the ore. This is easily proven experimentally 
and can be predicted from theoretical considerations as follows: The maximum 
surface that can be covered by a given quantity of a given oily substance is 
measured by the area of the film, one molecule thick, which can be obtained from 
the given amount of agent. In any successful agitation-froth flotation operation it 
is essential that all of the sulphide mineral particles be coated to a t  least this ex- 
tent. This coating cannot be accomplished without the presence of an excess of the 
agent in the pulp. Hence the minimum quantity of agent necessary is some 
probably fixed excess over that required to coat the sulphide particles with a 
layer one molecule deep, which excess depends upon the degree and duration of 
agitation, the kind of agent, and the thickness of the pulp. Any increase in the 
amount of metallic mineral in the pulp means an increase in the area to  be covered 
by the oil and hence an increase in the amount of oil that must be provided. 

“Above a certain minimum quantity, all other things being constant, 
the amount of oil necessary in the agitation froth process to make a given recovery 
from a given ore with a given grade of concentrate varies directly with the per- 
centage of moisture in the pulp, within the efficient working range of moisture 
percentages which is from, say, 65 to 70 percent to 90 or 95 percent. This is 
confirmed by experimental data and follows logically from a theoretical analysis. 
As has been previously stated, a certain minimum spatial distribution of the 
particles of oil in the pulp is necessary in order that the metalliferousmineral 
particles may be coated during the time that the pulp is under treatment. If 
the volume of pulp carrying a given amount of solid matter is increased, then the 
number of particles of oil necessary to produce the minimum spatial distribution 
of the same throughout the total volume of pulp will likewise be increased. 

“The following relations between quantity of oil and size to  which the ore 
is ground are experimentally proven: ( 1 )  If a pulp containing solid matter ground 
to  a given degree of fineness is being concentrated by flotation with a given 
minimum quantity of a given agent the same metallurgical results can 
be obtained with a smaller quantity of agents, if the solids are more finely 
ground. Conversely more oil must be used, if the grinding is so changed that 
the product to be floated is coarser. The explanation of this observed phenom- 
enon is, probably, that a certain degree of stability is essential in the froth and 
that this stability may be provided by either oil or solid matter. If the covering 
and hence stabilizing power of the solid is increased by finer subdivision, the oil 
is relieved of part of its duty and less of it, therefore, is necessary. Vice versa, 
if the covering and stabilizing po4er of the solid is decreased, as by coarser grind- 
ing, more burden is placed on the oil and it must be increased in quantity.” 

“The rBle of the minor agents is to increase the grade of concentrate, 
i. e., aid in selection, and to a lesser extent, aid recovery. Various theories have 
been advanced to explain their action. In  general they are electrolytes, and 
ingenious hypotheses have been based on assumed accentuation, due to their 
ions, in the difference in rqagnitude of the electrical charges said to exist a t  the 
surfaces of the solid particles in the pulps. Excluding for the present the cases 
in which the minor agent reacts chemically with the principal agent or oil, it  is 
a commonly observed experimental fact that successful use of a minor agent is 
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accompanied by increased flocculation of the flotation pulp, particularly of the 
flotation tailing. It is furthermore usually true that the tailing from an un- 
successful flotation operation is slow-settling, indicating a lack of flocculation. 
Hence we may set down as an empirical rule that a suitable minor agent will 
be one that flocculates the pulp. 

“Concentrate handling consists in breaking down froth concentrate, 
thickening the same by settling, and filtering the thickened product. Sampling 
and transporting from thickener to  smelter also offer problems, but these are not 
part of the subject matter under present discussion. A few general principles 
are all that can be set forth to  aid the experimenter. 

“Froth may be broken down by impact or by the force of surface tension 
or both. Hence it is 
essential that they be utilized in a different way or to a different extent when the 
end in view is froth destruction. If a small amount of froth is placed on a body 
of fresh water or water but slightly contaminated with a frothing agent, the ten- 
sion of the water surface will pull the froth mass apart into individual bubbles 
and will then so extend most of the individual bubbles, especially the larger 
ones, that the films will rupture and the solid load will sink. The bubble 
film may also be ruptured by piercing or puncturing. In practice this is ac- 
complished by directing a spray of water upon the froth. A froth is a system 
in more or less unstable dynamic equilibrium under the forces of gravity, surface 
tension and viscosity. Anything that tends suddenly to  upset the equilibrium 
of the system will tend to break down the froth. A sudden change in surface 
tension can be brought about by spraying with a substance or solution whose 
surface tension is different from that of the bubble films. 

“The three phenomena outlined in the last paragraph are all utilized in 
froth breaking. General practice in the mills is to run the froth concentrate 
through launders to Dorr tanks fitted with a peripheral curb to  prevent froth 
overflow, and to spray the surface of the tanks, particularly near the center, 
usually with fresh water, in order to  puncture the bubble films. Occasionally 
the water used is contaminated with a substance which markedly lowers the 
surface tension. This upsets the equilibrium of the forces acting in the bubble 
films, in addition to  the puncturing effect. This latter procedure is necessary 
only in the case of obstinately persistent froths. 

“Froths carrying a high percentage of solids are more persistent than 
those with a low percentage and more elaborate froth breaking equipment is 
necessary for their treatment. Such froths result from ores carrying a high 
percentage of mineral or high percentages of kaolinized matter. They result 
also from agitation methods of froth formation as differentiated from pneumatic 
methods. 

“Certain flotation agents, notably petroleum products and wood-tar 
oils, produce persistent froths. Also the froths produced with more than one 
percent of oil on the ore are harder to  break down than those produced with 
small quantities.” 

It is evident that when air comes out of a supersaturated solution it will 
come out most readily at those points from which air is displaced least readily 
by Water. It is not so clear why it is difficult to  make an actual bubble attach 
itself to the sulphide particles. One must assume that, for some unspecified 

Unfortunately the same forces also tend to  make froth. 
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reason, the bubble does not come in actual contact with the sulphide particles. 
Since the author is writing a manual of flotation processes rather than a theoreti- 
cal treatment, he does not go into this point and he also does not discuss the 
effect of copper on zinc ores in Tennessee. While one regrets that these points 
could not have been included, i t  is a pleasure to bear witness that the author 
has written an admirable book, and one that  is entirely free from the air of 
mystery which pervades most articles and books on the subject of ore flotation. 
It is not an exaggeration to  say that this is the only book on flotation which is 
really worth reading. 

Wilder D .  Bancroft 

Lehrbuch der Metallographie. By Gustav Tammann. Second revised 
edition. 25 X 16 cm: p p .  sviii + 402. Leifizig: Leopold Voss, 1921. Price: 
Paper, 98 marks, bound IIO marks.-As the author states in the preface, the book 
is based entirely on the phase rule classification. He takes up, in order, one- 
component, two-component, and three-component systems. Under one-com- 
ponent systems we get a discussion of rate of crystallization, of the simpler changes 
of state, and of the effect of mechanical treatment. Under two-component sys- 
tems, we get the structure diagram proper, and the methods of thermal analysis 
and of microscopic analysis. Two chapters are given to the physical and chemi- 
cal properties of binary alloys. After a discussion of crystallization in three- 
component systems, there are a few pages given to the general subject of the 
phase rule. 

On p. 46 the author quotes the work of Sieverts on the increase of solu- 
bility of hydrogen in copper, nickel, and iron with rising temperature; but neither 
offers any explanation of it nor calls attention to the unexpectedness of the 
phenomenon. On the next page he discusses temper colors as due to  thin films 
without reference to  Mallock’s work in which it seemed to  be shown that the 
colors are not due to thin films. On p. 58 he comes out strongly against Beilby’s 
amorphous layer theory; but in what seems to  the reviewer a half-hearted way. 
The importance of carrying the war into Africa does not seem to have occurred 
to  him. While Tammann is probably right and Beilby wrong, nobody would 
guess it from reading the literature on the subject. One must congratulate 
Beilby and his supporters on the extraordinarily good showing they have made 
with practically no facts to  support them. 

The same rather unfortunate way of wording things appears on p. 62 
where the author says that a metal will be plastic when the force necessary to 
break i t  is large relatively t o  the forces necessary to cause slipping. This is 
true but i t  is a re-statement of the fact of plasticity and not an explanation. 

Since the author does not believe in the production of an amorphous phase 
when a metal is rolled cold, he has to account for the decrease in apparent density. 
He ascribes this, p. 114, to the production of microscopic voids arising from the 
displacement caused by the cold working. A strong point in his favor is that  
bismuth shows a decrease in density although bismuth expands on freezing. 
He does not seem to be well-advised in claiming, p. 117, that a shearing force 
is equivalent thermodynamically to  a uniform pressure. 

On p. 182 the author states that  eutectics do not necessarily consist of 
thin plates but that, in the case of cadmium and zinc, the eutectic is made up 
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of rods of cadmium surrounded by rods of zinc. This is so interesting that one 
would have liked to know to what extent this phenomenon is general. In this 
case, zinc is apparently the external phase. With bismuth and gold, bismuth 
is the external phase, though present only in relatively small amount. With 
chill-cast copper-lead alloys, the lead is the internal phase. Nobody seems to 
know whether there is always an external and an internal phase or whether we 
may have interlacing systems. When we have one phase the external one, what 
are the factors which determine which phase is which? 

On p. 236 the author follows many metallographists in concluding that 
because cementite is said to be less stable than graphite a t  1000°, it  is necessarily 
less stable a t  all temperatures. The reviewer feels that there is need for a care- 
ful, critical study of the evidence on which people base the belief that ferrite and 
graphite are the only stable phases a t  ordinary temperatures. The author be- 
lieves that there are two forms of cementite, p. 245; the cementite in pearlite 
and the cementite as produced direct from the melt. This is very important if 
true. Tammann considers that martensite is an instable form of alpha iron, 
p. 248. The book was written too soon to permit of a discussion of Jeffries’ 
conclusions in regard to martensite, though it is quite possible that the author 
would not have considered them a t  all, for he states in the preface that the volume 
is based so far as possible on his own work. 

On p. 264 the author states that the gamma solid solutions of the copper- 
tin alloys consist of CuaSn with an excess of copper or tin. While this may be 
true, there is absolutely no experimental evidence for it and it does not make for 
progress to conceal our ignorance by assertions of this sort. Tammann is not 
alone to blame for this.. Practically all the modern metallographists give free 
rein to their fancy when dealing with solid solutions and show no hesitation in 
describing constituents for which there is no experimental evidence. It must 
be counted to  Tammann’s credit that he makes no guess, p. 268, as to  the hy- 
pothetical compounds occurring in the copper-zinc solid solutions. 

While the conductivities of the fused tin-lead alloys are approximately 
an additive property, this is not true for the sodium-potassium melts, p. 312, 
where the conductivity-concentration curve poasses through a marked minimum. 
With sodium and mercury there are apparently two minima. While one minimum 
could be accounted for by postulating the existence of a compound in the melt, 
i t  is difficult to see how to account for two. 

On p. 390 the author states that the alloys of aluminum and antimony, 
iron and chromium, and iron and molybdenum behave like a two-component 
system on slow crystallization and like a three-component system on rapid crys- 
tallization. This means that there are two modifications of something in the 
melt which change relatively slowly one into the other. 

Wilder D .  Bancroft 

Die Methoden der organischen Chemie. By J .  Hozibeia. Vol. I .  27 X 
18 cm; p p .  X X V I  + 1121. Leipzig: George Thieme, 1921. Price: paper, 
420 marks; bound, 450 marks, This stupendous volume is the first in a completely 
revised edition of Weyl’s work of the same title. The new edition will run to 
four volumes and will be absolutely indispensable if the other three volumes are 
anything like as valuable as this one, which covers the general presentation. 
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The sub-heads are : organic ultimate analysis ; simplified ultimate analysis ; 
ultimate analysis with the Berthelot bomb; organic ultimate micro-analysis, 
gas analysis; proximate analysis; colorimetry; capillary and adsorption analysis; 
heating; cooling; drying; stirring and shaking; pressing and centrifuging; clar- 
ification; decolorizing; filtration; washing and decantation; analysis and 
ultra-filtration; solvents; precipitation and salting-out; crystallization; ex- 
traction and shaking-out; evaporation and concentration; distillation; subli- 
mation; autoclaves and sealed tubes; special methods of purification; prepara- 
tion and purification of some gases; crystallographic methods; melting points; 
boiling points; solubilities; densities; molecular weights; rotation of plane of 
polarization; index of refraction; fluorescence; conductivity; calorimetry of 
organic compounds; heats of reaction; flash-points and inflammation tempera- 
tures; viscosity; recognition of dyes. 

The micro-analysis methods now developed, p. 130, make it possible for 
anybody to do combustion with 5-10 mg of substance while an expert can get 
along with 1-2 mg by taking all sorts of precautions. This is of such importance 
that these methods should be taught in every chemical laboratory. Twenty 
pages are given to capillary and adsorption analysis, pp. 272-291. This includes 
the use of the capillarimeter, the stalagmometer, and the viscostagonometer; 
Goppelsroeder’s capillary analysis; and Wislicenus’ method of adsorption with 
fibrous alumina. It is claimed for Goppelsroeder’s method that in aqueous solu- 
tion one can detect strychnine hydrochloride at a dilution of l/l600,000, strych- 
nine nitrate at 1/13,000,000, eosin a t  1/58,000,000 and magenta a t  1 /185,000,000. 

Under clarification, p. 386, are included the carrying down of suspended 
matter by alumina, barium sulphate, and kieselguhr. The author (Herzog) 
recommends precipitating gelatinous material with tannin; but he points out 
that the same result can be obtained by adding alcohol and distilling it off. Under 
these conditions the gelatinous materials form flocks which can be filtered. The 
theory of this appears not to have been given. Under decolorizing, p. 389, the 
use of charcoal is the important thing. Merck is quoted as saying in 1917 that 
a vegetable charcoal had been made which was fully as good as any animal 
charcoal. Decolorizing agents of an entirely different type are sulphurous acid and 
permanganate. Dialysis and ultrafiltration receive about twenty-five pages, 
pp. 428-453. Gold-beaters’ skin is much better for dialysis than parchment 
paper. The pores of ordinary filter paper are given as 3.3~; those of extra hard 
paper as 0.9-1.5~; while the earthenware filters run as low as 0.16u-0.18~. With 
the most recent Pukall filters one can take the albuminoids out of milk completely. 
For ultra-filtration proper only collodion membranes are used a t  present. 

The earliest case of salting out R dye occurred in 1740 when Barth pre- 
cipitated indigo carmine from solution by addition of sodium chloride, p. 493. 
Now many dyes are purified by a salting-out process. The sodium salts of the 
sulpho acids can be obtained readily by salting-out with sodium chloride and 
ammonium sulphate is a standard reagent in preparing proteins. These different 
cases are not necessarily the same because we are probably dealing with true solu- 
tions with the sulpho acids while the proteins are in colloidal solutions. It is 
not always possible to draw an absolutely sharp line. Methylene blue forms true 
solutions ordinarily but addition of enough caustic soda makes it colloidal and 
then precipitates it. 
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In the chapter on the recognition of dyes, pp. 1023-1072, the author 
(Schneider) makes the usual differentiation into acid, basic, direct, mordant, 
sulphur, vat, and pigment dyes. As a means of determining the class to which 
an unknown dye belongs, the author adopts the methods of Heermann and of 
Ganswindt: dyeing on wool without mordant for acid dyes; dyeing on chrome- 
tanned wool for mordant dyes; dyeing on wool with sodium sulphate for direct 
dyes, or on cotton in presence of much sodium chloride; dyeing on cotton mor- 
danted with tannin for basic dyes. The sulphur and vat dyes can be recognized 
by their behavior with sulphide and hydrosulphite solutions, respectively. 

Wilder D .  Bancroft 

Analytische Chemie. By  Th. Doring. 22 X 15 cm; p$.&. Dresden 
and Leipzig: Theodor Steinkopf,  1921. Price: Paper 60 cts.-During the war 
the Germans were cut off from a knowledge of what the rest of the world was doing 
in a scientific way and since the war the rate of exchange has made it difficult for 
them to get the necessary books, to  say nothing of the time wasted if each man 
looked through everything to find out what had been done in the lines that ap- 
pealed especially to  him. In order to meet this difficulty Liesegang has started 
a scientific series, each volume of which shall give in a condensed form the progress 
made in some branch during the period from 1914 to 1919. The first volume is 
on analytical chemistry, the second is on general geology and stratigraphy, 
while subsequent volumes will deal with electrochemistry, inorganic chemistry, 
organic chemistry, foods, theoretical physics, optics and wave theory, atomistics 
and electronics, mineralogy, etc. 

In the preface the author says that recent progress in analytical chemistry 
has been along three lines: introduction of new reagents such as nitron, benzi- 
dine, etc. ; improvements in instruments; application of physical chemistry. 
The subject is presented under five heads: general; detection, separation, and 
quantitative determination of cations; detection, separation, and quantitative 
determination of anions; determination of carbon, oxygen, and included gases 
in commercial metals, with special reference to iron; elementary analysis of 
organic substances. 

As a substitute for platinum the author recommends the gold-palladium 
alloy, p. 1. On page 3 attention is called to  Chamot’s use of silk fibre stained with 
Congo red for microchemical investigations. On p. 8 Kolthoff’s work on the 
effect of salts on indicators seems important. Hedwall’s detection of calcium 
carbonate in a mixture of calcium, strontium, barium, by heating to a tempera- 
ture a t  which calcium carbonate alone loses carbon dioxide, p. 12, is an inter- 
esting application of physical chemistry. The reviewer was also interested 
in the estimation of perchlorate with methylene blue, p. 72, though chiefly on 
account of the color changes involved. 

The book seems a very good one and the value of it is not limited to t,he 
Germans. All chemists will find this concise statement of the recent develop- 
ments in analytical chemistry of value to them. Wilder D. Bancroft 


